FAGE: 1 PRIMNT DATE: 11110/48

FAILURE MODES EFFECTS ANALYSIS {FMEA) -- CIL HARDWARE
NUMBER: 04-2-BD1  -X

-

SUBSYSTEM NAME: AUXILIARY PCOWER {APUS}

REVISION: 1 080258
PART DATA
FART HAME PART NHUMBER
VENDOR NAME VEHDOR MUMBER
LR tBURET DISK hMEZR1-0017-0001

HYDRODYNE 48-580¢

EXTEMDED DESCRIFTION OF PART UNDEHR ANALYSIS:

THE BURST DISK ASSEMBLY CONSISTS OF A SPRINGOIAFPHRAGM SYSTEM ANMD A
EHAAP CLTTING DEVICE ENCLOSED IN A PRESSURE-SEALED STEEL BODNY. IT IS
PAOVIDED WITH & TEST POAT COWNSTREAM OF THE DI&APHRAGM LOCATION FOR
LEaK CHECHK PURPOSES, IT 13 LOCATED IMMECIATELY DOWNSTREAM OF THE DRAIN
SYSTEM CATCH BOTTLE AND UPSTREAM OF THE RELIEF VALVE.

REFEREMCE DEEIGNATORS:

GQUANTITY OF LIKE ITEMS: 3
CMNE PEM AP

FUNCTION:

THE FUNCTION OF THE BURST DISK 18 TO PROVIDE REDUMNDANCY TO THE RELIEF
VALVE AND TO PREVEMT THE LOSS QOF PRE-LAUNCH DRAIM SYETENM FRESEURE
THROUSGH RELIEF VALVE L EAKAGE. FUEL PUMP LEAKAGE, COMBINED WITH RELIEF
VALWE LEAKAGE, MAY REDUCE THE PRESSURE DOWNSTREAM OF THE FUEL TANK
ISOLATION VALVE TC & LEVEL UMACCEFTABLE FOR ARPL PRE-START ACTIVATION OF
THE ISOLATION WALVE. FLIGHT RULE A10.1.2.2 DOES NOT ALLCAW FLIEL TAMK
ISOLATION VALYE JPEMNING WHEN THE DOWNSTREAM PRESSURE IS LESS THAM 15
PSIA DUE TO AMABATIC BUBBLE COMPRESSION DETONATHON CONCERNS {CRIT 141).
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FAGE 2 ' FRINT DATE: 11/03/98

FAILURE MODES EFFECT5 ANALYSIS FMEA ~ CIL FAILURE MODE
NUMBER: 04-2-BD(1-D2

REVISION#: 1 0z/az/ag

SUBSYSTEM NAME: ALXILIARY POWER UNIT (&PL)
LRU: BURST GISK CRITICALITY OF THIS
ITEM NAME: BLIRST DISK FAILURE MODE: 111
FAILUSE MODE:
EXTEANAL LEAK
MISSION PHASE: PL PRE-LAUNCH

LD  LIFT-OFF

00O ON-QREIT

Lo GE-OHB(T

LS LANTIMESAFING

YEHICLEFAYLOQAD/KIT EFFECTIVITY: 102 COLUMBIA
103 DISCOVERY
134 ATLANTIS
105 EMNDEAVOUR

CAUSE:
CORROSION, POOR HANMDOLING, CRACKED WELDE.

CRITICALITY 11 DURING INTACT ABORT ONLY? NO

REDUNDANCY SCREEN A) N

B) N/A

C) N/A
PASS/FAIL RATIONALE:
A)
B)
C)

- FAILURE EFFECTS -

(A} SURSYSTEM:

POSSIBLE LOSS OF ONE APU S3YSTEM BEFORE MISSION COMPLETION IF EXTERNAL
LEAKAGE QCCURS. POSSIELE LOSS OF ADJACENT AND/OR REDUNDANT AP
HARDWARE DUE TO FIRE OR CHEMICAL ATTACK.

(B) INTERFACING SUBSYSTEMIS):



PAGE: 3 FRIMT DATE: 11/03/848

FAILURE MODES EFFECTS ANALYSIS {FMEA) -- CIL FAILURE MODE
NUMBER: (4-2-BD04-02

PCSSIBLE LOSS OF ADJACENT ANDVYOH REDUNDANT HARDWARE DUE T FIRE CR
CHEMICAL ATTACHK.

(C} MISSION:
POSSIELE 1D35 OF MISZEION.

(D) CREW, VEHICLE. AND ELEMENTI(S):
POSSIBLE LO55 OF CREW/NVEHICLE IF LEAKING FUEL {S IGNITED OR IF ADJACENT
AND/OR REDUNDANT HARDWARE 1S LOST DUE TO FIRE OR CHEMICAL ATTACK,

{E) FUNCTIONAL CRITICALITY EFFECTS:
FOSZIBLE LOSS OF CREW/MNEHICLE 'F HYDRAZINE RELEASED BY FAILURES IS IGNITED.

-DISPOSITICN RATIONALE-

{A} DESIGN:

THE BURST DISK SPRING/DIAPHRAGM ASSEMBLY |Z CALIBRATED TO RELIABLY MOVE TO
THE OVER-CENTER POSITION AT A VERY NARHCW RANGE OF APPLIED FREESURE. THE
EDGE SHARRPMESS OF THE CUTTING DEWVICE DOWNSTEARM OF THE DIAFHRAGM |5
VERIFIED DLRING ASSEMBLY BY VISUAL INSPECTION. THE THICKMESS OF THE
PIAPHRAGM MATERIAL IS CLOSELY INSPECTED TO MEET NARROWY DIMENSIONAL
TOLERAMCES. TESTING AT BURST SK RUFTURE PRESSIURE VERIFIED NO HOUSING
EATERMNAL LEAKAGE.

(B} TEST.

THE BURST DISK DIAPHRAGM RUPTURE PRESSURE WAS VERIFIED DURING
QUALIFICATION TESTING., ACCEPTAMNCE TESTS ONLY VERIFY THE BURST DISK INTACT
CONDITION.

GHOUND TURNARCUND T=5T
ANY TURNARCUMND CHECKOUT TESTING IS AGCCOMPLISHED IN ACCORDANCE WITH
OMRBSE

(C) INSPECTION:
IDENTIFICATION AND GENERAL APFPEARANCE ARE VERIFIED AT RECEIVING,

CONTAMINATION COMTROL

FLUID SAMPLEE ARE ANALYZED FOR CONTAMINATION AMD VERIFIED CLEAN TD LEVEL
100 BY INSFECTION. CORROSION RESISTANT MATERIALS ARE USED 1IN CONSTRUCTIGN
QOF THE BURST DISK.

ASSEMBLY/INSTALLATION

MANUFAGTURING . ASSEMBLY, AND INSTALLATION REQUIREMENTS ARE VERIFIED BY .
INSPECTION. CRITICAL DIMENSIONS AND SURFACE FINISHES ARE VERIFIED BY

IMSPECTION.
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FAGE: 4 PRINT DATE: 11/043734

FAILURE MCDES EFFECTS ANALYSIS (FMEA) -- CIL FAILURE MQDE
NUMBER: (4-2-BD01-02

NON-DESTRUCTIVE EVALUATION

PENETRANT IMSPECTION OF WELDS AND ASSEMBLIES IS VERIFIED. GUALIFICATION
WELDS WERE CROSS-SECTIONED AND VERIFIED BY M&F PRIOR TQ FRODUCTION
WELDS AND ARE ALSO VERIFIED BY PROOF PRESSURE TESTS.

TEETING
CALIBRATION OF TOOLS AND TEST EQUIFMENT |5 VERIFIED BY INSPECTION. ATF IS
WITNESSED AND VERIFIED BY INSPECTICN.

HAMDLING/FACKAGING
HAMD_ING, PACKAGING, AND SHIPPING PROCEDURES ARE VERIFIED.

(D) FAILURE HISTORY:

CURRENT DATA ON TEST FAILLIRER, FLIGHT FAILLRES, UMEXPLAIMED AMOMALIES, AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACGTIVITY CAN BE
FOURND INTHE PRACA DATA BASE.

(E) OPERATIOMAL USE:
POST MECC, CLOSE {SOLATION VALVES.

- APFROVALS -
33 & FAE MANAGER (4 0. F MIKULA
55 & PAE ENGINEER (K E. RYAM
VEHICLE & SYSTEMS DESIGN M. A WEISER
EMA SEM - T. FARKAE, IR
JEC MOD M FeakarT
JSC NASASERA . D, BEARUGH
Lsa:5amM N - AP

04-2 - 08



